Oral squamous cell carcinoma (OSCC) is one of the most common head and neck cancers. Objective The aim of this study was to investigate the histopathological features of OSCC specimens obtained from incisional biopsies and to alert clinicians to the importance of more representative biopsies. Methods Forty-eight OSCC samples were obtained from incisional biopsies and classified by Bryne's score. The following morphological features were analyzed: invasive front, invasiveness, apoptotic cells, atypical mitosis, giant cells, acantholysis, ulceration, necrosis, calcification, surface epithelium, granulation tissue, desmoplasia, tissue invasions, inflammatory infiltrate and tumor thickness. Results Ten (21%) cases were classified as high grade malignancies and 38 (79%) as low grade. Apoptotic cells (n = 26), atypical mitosis (1-2/20×; n = 38), giant cells (n = 8), acantholysis (n = 5), necrosis (n = 5), calcification (n = 1), granulation tissue (n = 32), desmoplasia (n = 4), perineural invasion (n = 2), muscular invasion (n = 8), invasion of salivary gland tissue (n = 3), vascular invasion (n = 10), and chronic inflammation (n = 33) were observed. Vascular invasion (p = 0.04, Pearson's χ 2 test) and necrosis (p = 0.04, Pearson's χ 2 test) were significantly associated with cases of high-grade malignant tumors. Atypical mitosis was associated with a greatest tumor thickness (p = 0.04, Fischer's exact test). Conclusion This study suggests that incisional biopsies may be useful and significant as they can show histopathological variables that are important to classify oral squamous cell carcinomas into low grade and high grade according to Bryne's score, which was used in this study. Thus, more representative biopsies might be useful to achieve this and allow a more accurate planning.
INTRODUCTION
Squamous cell carcinoma (SCC) is one of the most common head and neck cancers. Traditional risk factors such as smoking and alcohol consumption are frequently associated with this cancer [1] . Local invasion, regional lymph node involvement and distant metastasis are clinical parameters used to define the TNM stage (T: size or extent of the primary tumor; N: number of lymph nodes involved; M: presence or absence of metastases). This staging system continues to be the best predictor of prognosis and a fundamental tool for the definition of therapy [1, 2] . However, the TNM system does not consider individual histological features of tumors [3] . In this respect, tumors classified as being in an early stage and treated adequately may present an unfavorable evolution and may be fatal, whereas patients with more advanced tumors that have a poor prognosis can exhibit a favorable evolution, demonstrating a lack of accuracy of the TNM system in establishing a prognosis [3] .
Careful evaluation of the histopathological features of SCC is of fundamental importance for its diagnosis. In addition, it provides an important parameter for the adoption of therapeutic management and to predict the possible clinical course of the disease [4] . Several histological grading systems designed to predict the biological behavior of oral squamous cell carcinoma (OSCC) have been proposed [3, [5] [6] [7] [8] . Furthermore, various histological parameters of prognostic value are being studied: inflammatory infiltrate, tumor thickness, degree of keratinization, depth of tumor invasion, pattern of invasion, perineural invasion, vascular invasion, eosinophilia and foreign body reaction, among other morphological features [4, 6, 9, 10] .
According to Foschini et al. [11] , incisional biopsies from early oral SCCs could provide prognostic parameters to assess metastatic potential and avoid unnecessary dissection.
OBJECTIVE
The objective of the present study was to investigate retrospectively the histopathological features of 48 cases of OSCC obtained from incisional biopsies, diagnosed at the Laboratory of Surgical Pathology in the School of Dentistry of the Federal University of Bahia (Universidade Federal de Bahia -UFBA), in order to permit oral pathologists to issue a more detailed histopathological report and to alert clinicians to the importance of more representative biopsies.
METHODS Specimens
In a retrospective study, OSCC specimens stored from 2002 to 2011 in the archives of the Surgical Pathology Service, School of Dentistry, UFBA, were analyzed. The sample consisted of 48 formalin-fixed paraffin-embedded (FFPE) oral SCC specimens obtained from incisional biopsies. The inclusion criterion was sufficient biological material in good condition in the paraffin blocks. Sufficient biological material was defined as stromal tissue infiltrated by an evident squamous carcinoma and useful for histopathological diagnosis. Clinical data such as gender, age, tumor location and gross pathology of the tumor were obtained from the anatomopathological records. This study was approved by the Ethics Committee of the School of Dentistry (Protocol # 235.138), Federal University of Bahia (FOUFBA).
Histopathological analysis
For histological analysis, 5 μm thick sections were cut from all FFPE specimens. The slides of each case were stained with hematoxylin-eosin and submitted to a light microscope histological assessment by two different examiners. The cases were evaluated according to the system proposed by Bryne et al. [ 8] , which takes into consideration four morphological features: degree of keratinization, nuclear pleomorphism, pattern of invasion, and inflammatory infiltrate. The mean score was obtained by the sum of scores attributed to each morphological feature divided by the number of parameters used, in order to prevent possible bias. A score of 1.0 to 2.5 was classified as low grade of malignancy and a score of 2.6 to 4.0 as high grade of malignancy. Furthermore, the following morphological features were analyzed as described by Woolgar and Triantafyllou [12] : invasive front (obvious/ confusing), and invasiveness (microinvasive/invasive), giant cells, desmoplasia, perineural invasion, muscular invasion, glandular invasion, vascular invasion, presence of apoptotic cells, atypical mitosis (1-2/20×), acantholysis, ulceration, necrosis, calcification, surface epithelium and granulation tissue. The presence of stromal and parenchymal eosinophils [9] , lymphocytes and neutrophils [13] was also evaluated. All of histopathological features were compared with histological grade of malignancy. In addition, the tumor thickness [14] of the incisional biopsies was compared with all histological findings. The tumor thickness was measured from de surface of the tumor to the deepest point of invasion.
Statistics
Differences between groups were evaluated using Pearson's χ 2 test or Fisher's exact test. All data were analyzed with the Minitab® 15 (Minitab Inc., State College, PA, USA) statistical software. A p < 0.05 was set to be statistically significant.
RESULTS
Thirty-two (66.7%) of the 48 OSCC cases occurred in men, and 16 (33.3%) occurred in women. Patient age ranged from 27 to 92 years (58.12 ± 13.47 years). Twenty-nine patients were 60 years old or younger (49.67 ± 6.20), and 19 were older than 60 years (72.45 ± 9.85). The most common site of OSCC was the floor of the mouth (n = 14), followed by the tongue (n = 13), palate (n = 9), gingiva (n = 4), lower lip (n = 1), buccal mucosa (n = 3) and vestibule mucosa (n = 1). Some SCCs did not have any site data (n = 3). The gross pathology ranged from 0.8 mm to 22 mm (mean: 9.1 mm).
A summary of histopathological findings is presented in Table 1 , and Figures 1A-D highlight several histopathological findings. Using the classification of Bryne et al. [ 8] , 10 (21%) cases were classified as high grade of malignancy and 38 (79%) as low grade (Tables 1 and 2 ).
With respect to greatest tumor thickness and histological findings, only atypical mitosis was significantly associated with greater tumor thickness, in which those OSCCs with a tumor thickness greater than 9 mm showed a high incidence of mitosis (p = 0.04, Fisher's exact test) ( Table 3) .
This study found a chronic inflammatory infiltrate in 33 cases in addition to mixed (n = 12) and acute (n = 2) 
Apoptotic cells and malignancy grade
Apoptotic cells were detected in 26 (54.1%) cases; only two of them were high-grade malignant SCCs, and 24 were low-grade tumors. There was no statistically significant association (p = 0.72, Pearson's χ 2 test).
Giant cells and malignancy grade
Giant cells were detected in 10 (20.8%) cases, including only one high-grade malignant tumor. No association was observed between the presence of giant cells and grade of malignancy (p = 0.34, Pearson's χ 2 test).
Necrosis and malignancy grade
Necrosis was observed in five (10.4%) cases and was associated with high grade of malignancy (p = 0.04, Pearson's χ 2 test).
DISCUSSION
Although oral pathologists encounter difficulties in the histopathological analysis of incisional biopsies of OSCCs due to their size and depth, it is important that the histopathological reports include detailed morphological information with more precise definitions and descriptions rather than only the proposed diagnostic. Careful description of the observed histopathological features can be of high prognostic value and may contribute to the choice of treatment in some cases. Sometimes the incisional biopsy may not be representative of the entire tumor or may not comprise the more advanced part of the tumor, and a new biopsy may therefore be required. In view of these considerations, the present study evaluated a series of cases of OSCC, focusing on these individual histopathological features in incisional biopsies, in an attempt to associate these features with the histological grade of malignant tumors and other aspects such as the greatest diameter of the incisional biopsies. These histopathological features are discussed below. The invasive front of the tumor is not always obvious [12] , as observed in the present study, in which most cases exhibited an invasive front with a confusing pattern. According to Woolgar and Triantafyllou [12] , it is important that an incisional biopsy be of sufficient size and depth to include part of the advancing invasive front of the tumor. Ideally, the deep invasive front should be included, but if not, as in the case of large tumors, the peripheral (lateral) front is often sufficiently representative to permit provisional evaluation. In the present study, the advancing front was not always included, with many biopsies not having the ideal size or depth to permit visualization of the invasive front.
Different regions of the same tumor frequently exhibit different patterns of invasion, but the most aggressive pattern should be recorded. For this purpose, Bryne et al. [8] proposed a traditional classification evaluating the predictive value of the pattern of invasion at the tumor interface on a scale from I to IV: pattern I, well-demarcated, broad tumor invasion; pattern II, finger-like tumor invasion or through separate tumor islands, with a stellate appearance, forming strands, cords or solid bands; pattern III, invasive islands of the tumor with more than 15 cells per island; pattern IV, invasive tumor islands with fewer than 15 cells per island, including a single invasive cell. This scale was expanded by Brandwein-Gensler et al. [6] , who included pattern V, defined by the presence of dispersed satellites at a distance of 1 mm or more from the tumor. In the present study, the invasion patterns I and II were predominated.
Some authors suggested the classification of a tumor as microinvasive if it is confined to the papillary lamina propria, or as superficially invasive if it remains confined to the reticular (deep) lamina propria without involvement of submucosal tissues. However, the term "superficially invasive" cannot be applied to tumors located in the alveolar process of the mandible or in the gingival mucosa due to the absence of submucosa [12] . In the present study, there were only four cases of OSCC in the gingival mucosa and all of them were low-grade tumors.
Accumulation of giant cells in SCCs is a rare finding but has been reported in cutaneous SCCs [4, 15] . In the present study, giant cells were detected in eight cases of OSCC. Despite the non-specificity of giant cells observed in this study, it was not possible to associate the presence of these cells with the reactive nature of the tumor, although macrophages were frequently observed in the center of some tumor islands, and a foreign body-type giant cell reaction may occur near areas of keratinization.
Desmoplasia is a histological pattern characterized by the presence of hyaline stroma and a minimal cell infiltrate consisting of spindle-shaped tumor cells or, occasionally, by a fascicular pattern [12, 16] . In non-cutaneous tumors, the presence of desmoplasia has been associated with a malignant phenotype [16] . In the present study, desmoplasia was observed in four cases of OSCC. Despite the importance of this finding, little attention has been given to desmoplasia in histological grading systems of OSCCs. However, its presence seems to be important for tumorigenesis and metastasis [12] .
Perineural invasion is an important predictor of survival in patients with SCC of the oral cavity and oropharynx [17] . According to Chatzistamou et al. [14] , the shape of the tumor (ill-or well-defined) is also associated with the presence of perineural invasion, as its incidence is almost twice as high for ill-defined tumors as for well-defined ones. Other authors report that tumors presenting peri-neural invasion are more likely to develop metastases [18] . The depth of the biopsy may have influenced this finding, as only two cases exhibited perineural invasion. However, in 202 tongue SCCs, Rodrigues et al. [2] observed perineural invasion in almost 15% of samples.
There is extensive discussion about whether sialadenotropism should be regarded as invasion, considering its association with increased local recurrence [19] . It is therefore important to include the depth and extent of SCCs in the histopathological report [12] . In the p resent study, glandular invasion was observed in only three cases of SCC. These were low-grade malignant tumors that occurred in the floor of the mouth, tongue border, and retromolar region, sites where well-differentiated glandular tissue is usually found.
Vascular invasion can be identified when tumor cell aggregates are found within clear spaces that are completely lined by endothelial cells. Invasion of thin-walled vessels is more common, whereas invasion of muscular vessels is rare [12] . According to Rodrigues et al. [2] , vascular invasion is more frequent than perineural invasion in tongue SCC, and this was also seen in this study in incisional biopsies. In the present study, four (36.3%) of the 11 cases with vascular invasion were high-grade malignant tumors and this difference was significant. According to Chandler et al. [20] , muscular invasion influences the type and extent of treatment of OSSC. In the present study, muscular invasion was observed in only eight cases of OSCC, most commonly in the tongue.
In this study, apoptotic cells were detected in 26 (54.1%) cases of OSCC. Apoptosis plays an important role in the removal of aberrant cells that can lead to the development of tumors. The relationship between cell growth and cell death (apoptosis) in cancer will predict the rate of tumor growth. Apoptosis is increased in pre-malignant and malignant oral lesions and is the main pathway of cell regulation [21] . On the other hand, according to Aoyama et al. [22] , the presence or absence of mitosis is a significant indicator of neoplastic atypical squamous lesion of the uterine cervix. In the present study, atypical mitosis was found in 38 cases of OSCC and their presence was found significant in those cases with tumor thickness larger than 9 mm.
In the present study, 10.4% (n = 5) of OSCCs exhibited tumor islands with acantholysis. Honings et al. [23] found no association between the presence of acantholysis and tumor prognosis in SCC of the trachea.
The degree of keratinization of oral SCCs is a parameter of the histological grading system proposed by Bryne et al. [8] . According to Matos et al. [10] , keratinization tends to be low in metastatic SCCs. This seems to be true since in the present study no keratinization was observed in 70% (n = 7) of high-grade malignant SCCs.
A surface epithelium was seen in most of the OSCC cases studied (n = 43). This finding was significant when associated with well-differentiated OSCC. Occasionally, the origin of the overlying surface epithelium is less obvious in some tumors present in the lamina propria or submucosa. This is often the case when the area biopsied is an intact area adjacent to the tumor [12] . On the other hand, in a 2013 study of 36 OSCCs, 50% showed ulceration [24] , but this feature was present in 37 cases of the present study. Other minor findings included calcification and necrosis. Necrosis was observed in five (10.4%) of the cases studied and was associated with high grade of malignancy. With respect to necrosis, Honings et al. [23] found no association between the presence of this histological feature and tumor prognosis in SCC of the trachea.
The chronic inflammatory response influences the prognosis of SCC, with a high-density [6, 9, 14] or lowdensity [10] infiltrate being associated with a better prognosis or regional metastases, respectively. According to Chatzistamou et al. [14] , the presence of a stromal chronic inflammatory infiltrate is associated with the shape of the tumor (ill-or well-defined). In this respect, well-defined tumors exhibit an intense chronic inflammatory infiltrate and are associated with a favorable prognosis. On the other hand, tumors not associated with stromal inflammation exhibit a more aggressive growth pattern accompanied by a more expansive shape (ill-defined). However, there is clear evidence that the immune and inflammatory cells can invoke both tumor-promoting and tumor-antagonizing effects, depending on the context and cell types [2] .
The role of eosinophils in carcinogenesis is still a matter of discussion. In the present study, eosinophils were more frequently detected in low-grade malignant tumors (74.1%), but the difference was not significant. Despite this, Goldsmith et al. [25] showed eosinophilia to be the variable that most influenced a less aggressive clinical course of SCCs. Lundqvist et al. [9] found no prognostic value in the presence of eosinophils in most of the SCC cases studied, and there was no correlation with treatment response or recurrence.
Tumor-infiltrating neutrophils have been associated with a poor clinical course of different types of cancer [18] . In the present study, neutrophils invading the tumor parenchyma were observed in four cases of SCC, three of them low-grade malignant tumors. These findings differ from those found by Trellakis et al. [13] , who found that a high neutrophil infiltration was independently associated with a poor prognosis of head and neck SCCs. Further studies are necessary to clarify this matter.
In conclusion, this study suggests that incisional biopsies may have considerable significance as they can show histopathological variables that are important to classify OSCCs into low grade and high grade in accordance with Bryne's score used in this study. Thus, more representative biopsies might be useful to achieve this and allow a more accurate planning.
